










Perubahan struktural bertahap yang terjadi
seiring berjalannya waktu, bukan diakibatkan
oleh penyakit/ kecelakaan, dan akhirnya
menyebabkan kematian.
-Kamus Saku Kedokteran Dorland ed 29, 2015-
Cellular aging
• Individuals age → cells age
• Public focus → cosmetic only…→ Elixir of 
youth
• Age → INDEPENDENT RISK FACTOR: cancer, 
alzheimer, ischemic heart disease




• DNA damage → DNA repair enzymes ↓
• Decreased cellular replication
• Defective protein homeostasis
https://www.tasciences.com/what-is-a-telomere/
DNA damage
• Exogenous agents (physical, chemical, 
biologic) & Endogenous agents: ROS
• Threaten integrity nuclear and mitochondrial 
DNA
• DNA damage → DNA repair → some persist 
and accumulate
• Next Generation Sequencing (NGS) study→
hematopoietic stem cell suffers 14 mutation 
per year
Cellular Senescence
• All normal cells have limited capacity for 
replication
• Non dividing state → Replicative senescence
• Telomeres: 
▪ Sequences DNA → ends of chromosome
▪ Ensuring complete replication → protecting from 
fusion and degradation
• Progressive shortening telomeres → ends of 
chromosome cannot be protected → cell cycle 
arrest
• Telomerase →maintained telomere length
Cellular Senescence
• Telomerase:
– Germ cells: expressed
– Stem cell: low level
– Somatic cell: absent
– Cancer cells: Reactivated
• Activation tumor suppressor gene: CDKN2A
Robbins basic pathology 9th ed, 2015
Cellular Aging Mechanism 
and Counteract
Robbins basic pathology 9th ed, 2015
BPH
• Men > 50 yrs (50%)
• Urinary obstruction – LUTS
• Hesitancy, intermitten interruption, urgency, 
frequency, nocturia - UTI
• Central zone different with Prostate Ca 
(peripheral zone)
BPH
• Androgen dependent growth – castrated before puberty ≠ 
BPH
• Testosterone (T) → Dihydrotestosterone (DHT) →
proliferation of stromal cell n glands 
• Proliferation of glands and stromal → compress urethra
• Th/ 
- Inhibit DHT formation (≠ enzyme 5 R1, 2): dutasteride, 
finasteride
- -  blocker
• Surgery (Radical prostatectomy) or TransUrethral Resection 
Prostate (TUR-P)
BPH
Robbins basic pathology 9th ed, 2013
Netter’s Illustrated human pathology. 2014
BPH




• 1/6 all deaths in US
• Streptococcus pneumonia > 90%
• Bronchopneumonia – lobar pneumonia
• Anatomic n radiologic
Pneumonia
“Radang paru-paru yang disertai eksudasi dan 
konsolidasi, biasanya disebabkan oleh 




Classify – etiology or clinical settings 
Pneumonia
• Community-acquired pneumonia




• Necrotizing pneumonia and lung abscess
• Pneumonia in compromised host 
CAP - HAP
• Community acquired pneumonia (CAP)
S. pneumonia, H. influenzae,….
• Health care-associated pneumonia
S. aureus, Pseudomonas
• Hospital acquired pneumonia (HAP)












• Benign - malignant, epithelial – mesenchymal
• 90-95 % → carcinoma
• 5-10%: carcinoids, lymphoma
• SMOKING RELATED…TOBACCO EPIDEMIC !!! 
polycyclic aromatic hydrocarbons, such as 
benzopyrene, anthracenes, radioactive 
isotopes





• Small cell lung cancer (SCLC)
• Non-small cell lung cancer (NSCLC)
– Adenocarcinoma
– Squamous cell carcinoma
– Large cell carcinoma
• Why?? Management…
Travis et al. WHO Lung, thymus and heart. 2015
Concept Two Compartment Model in 
Molecular Pathogenesis Lung Cancer 
Prior WHO 2004 classification
• Tumors other than small cell carcinoma (SCLC) 
lumped together → non-small cell carcinoma 
(NSCLC)
• No theurapetic implication for subtyping
• Light microscopy → only H&E stained
WHO Lung, Thymus and Heart (2015)
Non small cell lung cancer:
• Adenocarcinoma
• Squamous cell carcinoma
• Large cell neuroendocrine (NE) carcinoma
• Neuroendocrine/ Carcinoid tumor: Typical and 
Atypical
• Adenosquamous carcinoma 
• Pleomorphic carcinoma
• Spindle cell carcinoma
• ……..
• Molecular biology and patient treatment
• EGFR gene mutation in lung adenocarcinoma 
→ targeted therapy (gefitinib, erlotinib) →
Significant response
• ALK inhibitor → crizotinib → adenocarcinoma 
with ALK fusion
• Molecular testing for treatment selection in 
lung cancer
WHO Lung, Thymus and Heart (2015)
• Bell DW et al. Epidermal growth factor receptor mutations and gene amplification in nsclc. Molecular analysis of the IDEAL/INTACT gefitinib trials. J Clin Oncol. 2005
• Eberhard DA. Mutations in the egfr and in kras are predictive and prognostic indicators in nsclc treated with chemotherapy alone and in combination with erlotinib. J Clin Oncol 
2005
• Kwak LE et al. Anaplastic lymphoma kinase inhibition in nsclc. NEJM. 2010
Major Genetic Changes in Lung Cancer
“Oncogene Addiction”
• Travis et al. WHO Lung, thymus and heart. 2015.
• Pao W. New driver mutations in non-small lung cancer. Lancet Oncol. 
2011
Adenocarcinoma 
• Def: malignant epithelial tumor with glandular 
differentiation, mucin production or pneumocyte 
marker expression.
• Incidence → Lung cancer trends by histologic type
• Changes in design and characteristic of manufactured 
cigarretes
• Clinical features: variety of symptoms/ no symptoms at 
all. Progressive shortness of breath, cough, chest pain/ 
pressure, hoarseness, loss of voice, hemoptysis.
• Localization: lung periphery
• Adeno markers: TTF1, Napsin A
• Lewis et al. U.S. Lung cancer trends by histologic type. Cancer.2014
• Lewis et al. U.S. Lung cancer trends by histologic type. Cancer.2014
Adenocarcinoma
US Surgeon General’s 2014 report:
1. The evidence is sufficient that the risk of developing 
adenocarcinoma of the lung from cigarette smoking has 
increased since 1960s
2. The evidence is sufficient that the risk of adenocarcinoma 
in smokers results from changes in the design and 
composition of cigarettes since the 1950s
3. The evidence is not sufficient to specify which design 
changes are responsible, suggestive ventilated filters and 
increased levels of tobacco specific nitrosamines
4. The evidence shows that the decline of squamous cell 
carcinoma follows the trend of declining smoking 
prevalence
• US public health service office of the surgeon general and national center for chronic disease prevention and health 
promotion. The health consequences of smoking – 50 years of progress. 2014
Adenocarcinoma Cytology
• Travis WD. Diagnosis of lung cancer in small biopsies and cytology. Implications of the 2011 international association 
for study of lung cancer/ American thoracic society/ European respiratory society classification. Arch pathol lab med. 
2013
Adenocarcinoma Histopatology
• Travis WD. Diagnosis of lung cancer in small biopsies and cytology. Implications of the 2011 international association 
for study of lung cancer/ American thoracic society/ European respiratory society classification. Arch pathol lab med. 
2013
Osteoporosis
• Acquired condition → reduction of bone mass
• Osteopenia → osteoporosis
• Bone fragility – fracture
• US – 1,5 mil/ yr osteoporosis related fracture
• Primary or secondary
• Most common ???
• Senile osteoporosis – postmenopausal 
Robbins basic pathology 9th ed, 2013
Osteoporosis
• Bone mass peak – young adulthood
• 3rd – 4th decade → bone resorption
• Bone loss – 0,5% per year → inevitable
• Abundant trabecular bone – spine, head of 
femur
Robbins basic pathology 9th ed, 2015
Pathogenesis
• Age-related change: 
Osteoblast <<, osteoclast N
• Hormonal influences: estrogen
• Physical activity
• Genetic factor
• Calcium nutritional state
• Secondary causes
Osteoporosis
Netter’s Illustrated human pathology. 2014
Osteoporosis
• BMD (bone mineral 
density)
• DEXA chart (Dual energy 
X ray absorptiometry)
• Osteopenia (-1 - -2,5)
• Osteoporosis (> -2,5)
Robbins and Cotrans atlas pathology 3th ed, 2015
Osteoporosis
Robbins and Cotrasns atlas pathology 3th ed, 2015
Osteoporosis Prevention
• Adequate dietary calcium intake.
• Vit D supplementation.
• Regular exercise regimen.
• Before age of 30.
Osteoarthritis
• Degenerative joint disease
• Frequent, aging > 65 yrs
• Inflammation? → degeneration articular cartilage
• Chondrocytes respon biomechanic n biologic 
stress → breakdown matrix
• Hands, knees, hips and spines
• Heberden nodes in finger
• Deep, pain exacerbated by use, morning stiffness, 
crepitus, limitation ROM
Osteoarthritis
Normal articular cartilago function:
• Frictionless movement → provide resistance 
and tension
• Chondrocyte: proteoglycan + type II collagen
(Early) Chondrocyte injury – chondrocytes 
proliferate, secrete inflammatory mediator
(Late)Degradation exceeds synthesize
Netter’s Illustrated human pathology. 2014
Robbins basic pathology 9th ed, 2015
Robbins basic pathology 9th ed, 2015
Gout Arthritis
• Transient acute arthritis → crystallization of 
monosodium urate (MSU) within and around 
joints
• Primary Gout (90%) or secondary Gout (10%)
Robbins basic pathology 9th ed, 2015
Robbins basic pathology 9th ed, 2015


